In this paper a numerical technique is presented for the solution of fuzzy linear Volterra-Fredholm-Hammerstein integral equations. This method is a combination of collocation method and radial basis functions(RBFs).We first solve the actual set are equivalent to the fuzzy set, then answer 1-cut into the equation. Also high convergence rates and good accuracy are obtain with the propose method using relativeiy low numbers of data points.
Introduction
The study of fuzzy integral equations begins with the investigations of Kelva [18] and Seikkala [29] for the fuzzy Volterra integral equation that is equivalent to the initial value problem for first order fuzzy differential equations, where the Banach's fixed point theorem and the method of successive approximations are applied in the problem of the existence and uniqueness the solutions. Afterwards, the distinct study of the existence of a unique solution for fuzzy fredholm integral equations is carried out in [24] . The main problems that arise for fuzzy integral equations are: the existence, the existence and uniqueness of the solution, and the construction of numerical methods to approximate it. The fixed point theorems like the Darbo's theorem and the Banach's fixed point principle were the tools used to prove on the one hand the existence and on the other hand the existence and uniqueness of the solution of fuzzy integral equations [7, 8, 28] . Some applications of the fuzzy integral equations to control models with fuzzy uncertainties are presented in [12] . The numerical methods for fuzzy integral equations involve various techniques. The method of successive approximations and other iterative techniques are applied in [10, 11, 14, 15, 27] . The analytic-numeric methods like Adomian decomposition, homotopy analysis and homotopy perturbation are used in [2, 5, 6, 20, 21, 23] .Other techniques used in the construction of the numerical methods for fuzzy integral equations are: quadrature rules and Nystrom techniques [1, 19] , Legrange and splines interpolation [4, 17] , divided and finite differences [1] , Bernstein polynomials [13, 24] , Chebyshev interpolation [9] , Legendre wavelets [16] , fuzzy Haar wavelets [30] , and Galerkin type techniques [22] . In this paper we introduce fuzzy linear Volterra-Fredholm-Hammerstein integral equation. The paper is orgenized as follows: in section 2, some notions and results about the structure of the set and 
Provided that this limit exists in the metric D. In the fuzzy function f (t) is continuous in the metric D, its definite integral exists, and also,
( ∫ b a f (t; r)dt) = ∫ b a f (t; r)dt, ( ∫ b a f (t; r)dt) =ϕ (∥X − X i ∥),
where X,X i ∈ R d and ∥.∥ denotes the Euclidean distance between X and X i . If one chooses N points {X
i } N i=1 in R d then by custom s(X) = N ∑ i=1 λ i ϕ (∥X − X i ∥); λ i ∈ R
The method
We consider the fuzzy linear Volterra-Fredholm-Hammerstein integral equation of the form
where
we now collocate Eq.
by using integration rules we have
and in other hand
from substituting Eq.(3.4),(3.5),(3.6) into Eq (3.1), we have
from substituting Eq.(3.8) into Eq.(3.7) we have
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Now we write equation (3.10) in the form Ax = b system in wich
Now using the proposed method in [3] , we have
Where, b i (1) ∈ R and λ j is unknown real variable, j = 1, . . . , n. Since A is nonsingular, we could obtain the crisp solution of system Ax = b, equivalently, the solution of system (3.11). However, using such crisp solution we fuzzify the crisp system (3.11) by allocating some unknown symmetric spread to each row. To this end, the crisp system (3.11) is converted to the following system of interval equations:
. . .
where, α i (r) > 0, i = 1, . . . , n are unknown spreads and λ j , j = 1, . . . , n are solutions of crisp system(3.11). Now, we solve the interval system (3.12) to obtain α i (r), i = 1, . . . , n.
So, without loss of generality and for simplicity to express the theory, is assumed that the coefficients matrix A are positive. By such assumption, i-th equation of interval system (3.12) will be as follow:
Then Eq.(3.13) could be rewrite in the compact form:
and
So, after some manipulations, Eq.(3.14) and Eq.(3.15) are transformed respectively to: 
such that α i1 (r) and α i2 (r) are the obtained spreads of i-th equation in system (3.12), maybe, does not satisfy to the rest of interval equations (3.12). Therefore, we should determine the reasonable spreads according to decision makers. To this end, two type of spreads are proposed as following:
Hence, by such computations, the fuzzy vector solution of system Ax = b under proposed spreads (3.18)-(3.19)will be as following for i = 1, . . . , n, 0 ≤ r, λ ≤ 1 :
20)
Now, we show that our method always give us a fuzzy vector solution provided that the right hand side of system Ax = b be a triangular fuzzy number vector with non zero left and right spreads. 
Example
In the section we solve an example to illustrate the ability of proposed method. Consider the following equation with the exact solution y(x) = x 2 + [1.8 + 0.2r, 2.5 − 0.5r]
with the exact solution y(x) = x 2 + 2.
For N = 2 we solve problem.we have Table 1 : Absolute error between the exact and numerical solution Example
Conclusions
In this study, we proposed an approximation technique to solve fuzzy linear Volterra-Fredholm-Hammerstein integral equations.The method is based on the collocation method and multiquadric radial basis function. We used an irregular mesh-grid in the RBF collocation instead of finite difference method which enhanced our options.The integral involved in the formulation of the problems are approximated based on Legendre-Gauss-Lobatto integration rule. Then we obtained the 1 − cut solution of fuzzy linear Volterra-Fredholm-Hammerstein integral equations and then answer 1 − cut into the equation and the equation of the form Ax = b, we have the final answer obtained. Finally, we solved the example and obtained error for r = 0 and shown the convergence in the example.
